The effects of neutral-particle collisions on current-driven electrostatic ion cyclotron (EIC) waves are studied in a Q machine with a cesium (Cs +) plasma. We find that even when vin --0.312ci, EIC waves of substantial amplitude (/Xn/n of several percent) can be excited. In this paper we present results from a laboratory study dealing with the effects of neutral collisions on the electrostatic ion cyclotron instability. Our investigation focuses on the question of how far down in the auroral ionosphere one might expect to observe the EIC waves for a given value of the field-aligned current.
Recently, there have been observations of apparent electrostatic ion cyclotron waves at much lower altitudes in the collisional ionosphere. These include ground-based photometric observations of pulsations in auroral brightness [Martelli et al., 1977] , sounding rocket measurements in the diffuse aurora [Bering, 1983 [Bering, , 1984 , and auroral radar backscatter observations [Fejer et al., 1984] . The possibility that EIC waves might be excited in a strongly collisional regime and account for the "type III" spectrum of the radar aurora was discussed by D'Angelo [1973] . Chaturvedi [1976] presented calculations, based on a fluid theory, showing that the field-aligned currents in the auroral E region may be strong enough to excite long-wavelength ion cyclotron waves, even though bin "'" •'•ci, where bin is the ion-neutral collision frequency and 12ci is the ion gyrofrequency. Although ion-neutral collisions have a stabilizing effect, the electron-neutral collisions are destabilizing, since they impede the electrons from moving "instantaneously" along the B field to neutralize the perturbed ion density in the wave. More recently, Satyanarayana et al. [1985] carried out the full kinetic theory of the collisional ion cyclotron instability, which, of course, is not restricted to the long-wavelength limit of the fluid picture. They showed that the electron In this paper we present results from a laboratory study dealing with the effects of neutral collisions on the electrostatic ion cyclotron instability. Our investigation focuses on the question of how far down in the auroral ionosphere one might expect to observe the EIC waves for a given value of the field-aligned current.
The results were obtained in a Q machine [Motley, 1975] shown schematically in Figure 
